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The National Oceanic and Atmospheric Administration (NOAA), organized in
1970, has evolved into an agency which establishes national policies and
manages and conserves our oceanic, coastal, and atmospheric resources. An
organizational element within NOAA, the Office of Fisheries is responsible for
fisheries policy and the direction of the National Marine Fisheries Service
(NMFS).

In addition to its formal publications, the NMFS uses the NOAA Technical
Memorandum series to issue informal scientific and technical publications when
complete formal review and editorial processing are not appropriate or feasible.
Documents within this series, however, reflect sound professional work and may
be referenced in the formal scientific and technical literature.




ABSTRACT

A study of the endangered Hawaiian monk seal, Monachus schauinslandi,
was conducted on Laysan Island, in the Northwestern Hawaiian Islands, from
29 March to 7 August 1984, Pertinent population data from a short-term
field camp lasting from 22 October to 6 November are also included.

Excluding pups, beach counts on 45 censuses conducted 7 May to 3 August
ranged from 65 to 101 seals (average of 82). The entire subpopulation at
Laysan Island (269 individual seals) was identified during 1984. At least
31 pups were born. Six seals (including 2 pups) either died or probably
died during the 1984 field season, and at least 22 seals sustained injuries.

Two adult male mobbing incidents (collective acts of aggression by
adult male seals towards other individual seals where obvious injury is
inflicted) were observed. Three single aggressive male incidents, where
obvious injury is inflicted by a single male, were also observed. Fourteen
seals were observed with dorsal wounds typical of bites inflicted by adult

males during mating attemptss ome of these seals subsequently died and two
others disappeared.

At least 13 seals immigrated to or emigrated from Laysan Island
between duly 1983 and October 1984,
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INTRODUCTION

Laysan Island, in the Northwestern Hawaiian Islands (NWHI), is one of
four major haul out and pupping areas used by the endangered Hawaiian monk
seal, Monachus schauinglandi, in 1984. Extensive research has been con—
ducted on the Laysan population since 1977 during 3— to 7-month field camps
(Johnson and Johnson 1978, 1981a, 1981b, 1984; Alcorn 1984; Knudtson:
Alcorn and Buelna2).

The primary purposes of this study were to: 1) determine the
subpopulation size and composition at Laysan Island, 2) monitor incidents
of adult male aggression towards adult female and immature seals, and 3)
collect adult male association data. Additional objectives were to
continue other work similar to that done during field camps established on
Laysan Island in 1982 and 1983: 1) conduct frequent censuses, 2) tag all
vweaned pups, 3) identify all individuals in the population by applied or
natural markings, 4) re-mark molting seals to maintain identification, 5)
continue photographic identification, 6) monitor injuries and deaths, 7)
perform necropsies, 8) monitor reproduction, and 9) collect net samples and
burn dangerous net and rope fragments.

Field camps were established on Laysan Island by National Marine
Fisheries Service (NMFS) personnel from 29 March to 7 August and from 22
October to 6 November 1984. The itinerary of the 1984 Laysan Island field
work summarized in this report is presented in Appendix A. Other monk
seal studies conducted concurrently by NMFS researchers at Laysan Island
from 22 October to 6 November are summarized in Gilmartin.?

AREA AND METHODS
Area

Laysan Island (lat. 25042'N, long. 171044'W) is a low, coral-sand
island located 815 mmi northwest of Honolulu, Hawaii. Information covering
the geology, flora, fauna, and history of Laysan Island is presented in Ely
and Clapp (1973).

1Knudtson, E, P. 1981. Hawaiian Monk seal observations at Laysan
Island, March-July 1981, Unpubl. manuscr. Southwest Fisheries Center
Honolulu Laboratory, National Marine Fisheries Service, NOAA, 2570 Dole
Street, Honolulu, HI 96822-2396, 23 p.

2Alcorn, D. J., and E. K. Buelna. The Hawaiian monk seal on Laysan
Island: 1983. 1In prep. Southwest Fisheries Center Honolulw Laboratory,
National Marine Fisheries Service, NOAA, 2570 Dole Street, Honolulu, HI
96822-2396.

3Gilmartin, W. G. Translocation of adult male Hawaiian monk seals
from Laysan Island to Johnston Atoll. In prep. Southwest Fisheries Center
Honolulu Laboratory, National Marine Fisheries Service, NOAA, 2570 Dole
Street, Honolulu, HI 96822-2396.




For the purpose of defining location of an animal in data collection,
the perimeter of Laysan Island was divided into 20 sectors (Fig. 1). The
same sectors have been used in all monk seal studies on Laysan since 1982
(Alcorn 1984; footnote 2).

Methods
Where possible, continuity in data collection methods and individual
identification of seals was maintained for the 1982, 1983, and the 1984
field camps so that comparisons between years would be valid. All indi-
vidual seals mentioned in this report are referred to by their permanent
identification (ID) number and are directly comparable between islands and
years unless otherwise noted. ’

Marking and Scar Identification

Some seals had bleach marks at the beginning of the field season
because 69 individuals were bleach-marked on Laysan Island after they
molted in 1983 (footnote 2). All unmarked seals were identified by applied
bleach or natural markings. Molting seals were re—-marked to maintain their
identity when about 70% or more molted. A combination of Ultra Blue4 and
Instant Whip bleach, mixed with 20% hydrogen peroxide and powdered pro-
tenator or Wella Frost bleach mixed with 20% hydrogen peroxide was applied
with a squeeze bottle to the fur of sleeping seals. The technique of
bleach application is described in detail in Stone (1984).

Bleach marks, scars, and other natural markings were sketched on a
card for each seal, and cards were updated and revised to maintain a
current file. Scars and natural markings were photographed. The film was
processed in Honolulu after the field season, and photographs were added to
the identification file begun in 1982,

Tagging

Pups were bleach-marked and tagged with a tan colored plastic Temple
Tag in each hind flipper as soon as possible postweaning. Pup tagging
procedure is described in detail in Gilmartin et al. (1986). Yearl ings
that only had one tag received a second tag in their untagged hind flipper.
The procedure for tagging yearlings was the same as for tagging pups with
the exception that yearlings were not measured. Adult males observed to be
highly aggressive toward adult females or immature seals received a Monel
tag in one of their hind flippers. Adult male tagging is described in
de tail in Alcorn and Buelna (footnote 2).

“Reference to trade names does not imply endorsement by the National
Marine Fisheries Service, NOAA.
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Figure 1.~-Map of Laysan Island showing 20 sectors and known pupping sites,
1984 (numbers represent the ID numbers of the pups).




Census

Forty—five Hawaiian monk seal censuses were conducted on Laysan Island
in 1984. Censuses were conducted every other day between 7 May and 3 August,
starting at 1200 Hawaii standard time, and lasting approximately 3 h each.
Two observers began in Sector 01 and proceeded in opposite directions until
they met on the other side of the island, usually in Sectors 08 or 09.
Observers alternated direction of travel om each census. ~Census duties were
rotated among three observers until 2 July, when one observer left.

The census form is included in Alcorn and Buelna (footnote 2) and the
1984 coding instructions are included in Appendix B. Size classification and
the process of seal identification are described in detail in Stone (1984).

All seals with 50% or more of their body out of the water were recorded
on census, and known resightings of the same individual in a single census
are not included in the census totals. Individuvals in the water or on
offshore reefs were also recorded if they interacted with individuals on the
beach or could be positively identified, but they are not included in the
census totals. :

Behavior Patrol

Behavior patrols were designed to collect systematic data on seal asso-
ciation patterns. Behavior patrols followed census procedure, including the
use of census forms, with the following dif ference: Data were only collected
on Massociated" individuals, molting seals, yearlings, nursing mothers, and
pups. Seals were defined as associated if: 1) haul-out distances were S m
apart as the observer came abreast of the subjects, or 2) behavioral interac—
tions occurred within 30 m of the observer. Association data collection is
described in detail in Appendix B.

Twenty-nine behavior patrols were conducted from 25 April to 29 June
1984, These patrols were made on every noncensus day (with the exception of
1 day per week). Two observers conducted each behavior patrol, one covered
Sectors 01 through 08 and the other covered Sectors 09 through 20. Direction
of travel varied. Beginning time varied and was usually either 0900 or 1600.
Patrol duration ranged from 2-1/2 to 6-1/2 h and averaged approximately 4 h
each,

Mobbing Patrol

Mobbings are defined as instances in which adult male seals collec—
tively commit acts of aggression toward other seals and inflict obvious
injury. Mobbing patrols were designed to detect incidents of adult male
aggression. These surveys were conducted in Sectors 01-06 and 18-20, areas
where adult male mobbings have been observed in the past (Johnson and
Johnson 1981a, Alcorn 1984; footnote 2). Mobbing patrols were conducted
from 25 April until 29 June, 6 days per week. This patrol was conducted by
one observer who walked the beach crest observing and noting interactions
between seals. Attention was primarily directed out to sea and each mob—
bing patrol lasted approximately 4 h. -




The mobbing patrol observer carried a VHF radio and kept in close con—
tact with another observer located at camp. If an aggressive incident was
observed during patrol, the other monk seal researchers were alerted. In
the event of an offshore mobbing, one observer followed the incident from
shore while two researchers proceeded to the scene in an inflatable boat.
Observers in the boat identified seals with the aid of binoculars and
documented the mobbing with photographs. Data were recorded in a water—
proof notebook and narrated into a tape recorder. Researchers stayed on
station near the mobbing for as long as possible.

Mobbing patrols began at 0900 on census days and at either 0900 or
1600 on behavior patrol days. If the behavior patrol began at 0900 then
the mobbing patrol would begin at 1600, or vice versa. The combination of
census, behavior patrols, and mobbing patrols insured that the beach and
nearshore waters of Sectors 18-20 and 01-06 were monitored at least twice
daily 6 days per week.

Daily Monitoring

Incidental data collected daily from 30 March to 6 August and from 23
October to 4 November on the census-patrol form included sightings of
molting seals, yearlings, nursing female—pup pairs, and pups not already
recorded on census or behavior patrol. The island was monitored daily for
noteworthy events such as births, weanings, deaths, adult male harassment,
shark—seal interactions, entanglements, appearance and progress of wounds
and illness, and presence of seals marked at other atolls. Bleaching and
tagging of seals, and scar or photographic documentation of individuals
were done opportunistically on a daily basis. The entire perimeter of
Laysan Island was walked at least once 6 days per week from 6 April until 6
August and daily from 24 October until 3 November. On days when the island
was not completely surveyed, an observer checked the major pupping areas
(Sectors 18 through 03) for births or weanings. Disturbance was minimized

by staying above the beach crest and using vegetation for cover, where
" possible,

Collection of Materials

Necropsy.——Necropsy procedure and the collection of samples are
described in detail in Johanos and Kam (1986).

Entanglement and not accumulation.--The collection and destruction of
fishing gear and other dangerous debris are described in detail in Johanos
and Kam (1986).

Scats and spewing.--The collection of scats and spewing are described
in detail in Alcorn 1984,




RESULTS AND DISCUSSION
Census Counts

Total beach counts between 7 May and 3 August, excluding pups of the
year, ranged from 64 to 101 seals (average of 82). Total beach counts
including pups of the year ranged from 81 to 120 (average of 99). Census
summaries by size and sex class are presented in Appendix C. Identified
individuals were placed within their assigned size classes for the season
whereas unidentified seals retained the size classification given by the
census observer,

Population Structure

During the 1984 field season 269 individuals were identified by applied
bleach or natural markings. Appendix D shows known individual monk seal
sightings on Laysan Island by date observed in 1984, A summary of the
composition of the 1984 population, by sex and estimated midsummer size
class, is presented in Table 1. The ratio of males to females is near equal
in the immature size classes, but increases to 2:1 in the adult size class.

Table 1.——The numbers of seals observed on Laysan Island during
the 1984 field season, by sex and estimated midsummer size class
(M = male, F = female).

Size class Males Females Total Sex ratio (M/F)
Adults 96 47 143 2.0
Subadults 23 127 50 0.9
Juveniles 20 25 45 0.8
Pups 16 15 31 1.1

Total 155 114 269 1.4

Total

excluding

pups 139 99 238 1.4

1Number assumes that an unidentified subadult female that disappeared
and probably died was subadult female TPS6.

Reproduction

Pup Production and Survival

At least 31 pups were born in 1984 (Appendix E). The sex ratio of the
1984 pup cohort was near equal: 15 females:16 males. Early pup survival was




high: 30 of 31 pups survived to weaning, and 26 of 30 weaned pups were sighted
within the last 6 days before termination of the first field camp on 7 August.
One female pup (TTO0) died at birth and another female pup (TT32) prematurely
weaned after 23 days of nursing and subsequently disappeared 23 days post-
weaning. In addition, three other weaned pups disappeared. Female pup TT18
and male pup TT44 disappeared 86 and 52 days postweaning, respectively, and
female pup TT12 disappeared more than 98 days postweaning,” The four pups that
disappeared were not resighted during the second 1984 field camp,

Date and Location of Births

In 1984, 13 pups (4 weaned and 9 nursing) were rresent on Laysan when
observations began 30 March, and 18 pups were born thereafter. The last
pup was born 13 July. Two pups were still nursing at the end of the first
field camp. Pupping occurred primarily along the midwest and northwest
coasts of Laysan (Sectors 18-20 and 01-03), as reported in previous years
(Johnson and Johnson 1978, 1984; Alcorn 19843 footnote 13 footnote 2). In
1984, 55.6% of all observed births occurred within this preferred pupping
area (Fig. 1). .

Pup Exchange

One exchange of pups between mothers was observed in 1984. This
exchange resulted in the early weaning and disappearance of one female pup
(TT32) and the unusuvally long nursing duration of a second female pup
(TT42). The two mothers had pups of different ages; adult female TO9F gave
birth to TT42 on 7 April and adult female T15F gave birth to TT32 on 18
April. Both pups were born in Sector 02 and remained there throughout
their nursing period. Female TO9F and her older pup, TT42, remained to the
north of female T15F and her younger pup, TT32, through 4 May. On 5-6 May,
TO9F crossed to the south of T15F and, during that time, the two females
exchanged pups. The pup exchange was not directly observed, but was
detected because the mother of the older, larger pup was observed nursing a
smaller pup, and vice versa. Female TO9F lactated a total of 34 days and
weaned her foster pup (TT32) on 11 May. Prematurely weaned pup TT32
actively sought out other lactating females in the vicinity but was driven
off. On 12 May, T15F and her foster pup (TT42) swam south toward T15F's
offspring (TT32) which was asleep on the wet sand. The mother approached
pup TI32 twice and on the second approach the pup awoke, vocalized, and
attempted to flee. Adult female T15F and foster pup TT42 subsequently
entered the water and swam north. No further interactions were observed
between the mother and her offspring. Prematurely weaned pup TT32 only
nursed a total of 23 days; 17 or 18 days with her natural mother (T15F) and
5 or 6 days with her foster mother (TO9F). Pup TT32 was very small, and
became progressively thinmer and less active until she disappeared on 3
June, 23 days postweaning. Female T15F lactated a total of 39 days and
weaned her foster pup (TT42) on 27 May. Weaned rup TT42 nursed a total of
50 days; 28 or 29 days with her natural mother (TO9F) and 21 or 22 days
with her foster mother (T15F).




Nursing Duration

Complete nursing duration was observed for 15 mother—-pup pairs in
1984. Average nursing duration was 40.8 days and ranged from 23 to 50
days. Excluding the pups involved in the exchange discussed above (pups
TT32 and TT42), average nursing duration was 41.5 days and ranged from 34
to 46 days (Appendix E). :

. -

Parturient Females

Twenty—-five of the 27 females known to have given birth in 1984 had
been identified in previous years; 17 of these females were identified on
Laysan Island in 1982 (Alcorn$), and 7 additional females were identified
on Laysan Island in 1983 (footnote 2). One 1984 parturient female (with no
prior pupping history) was identified on Lisianski Island in 1982 (Stone
1984) and 1983 (Johanos and Kam 1986) (see Interatoll Movement). Parturi-
tion dates were known in 1983 (footnote 2) and 1984 for five adult females
that gave birth on Laysan Island; average duration between successive
births was 375.0 days, and ranged from 348 to 389 days.

The reproductive rate was typical for monk seals. Excluding adult
female Y156, which pupped at French Frigate Shoals (see Interatoll Movement),
at least 67.4% of the adult females in the population pupped in 1984,

Deaths

Three dead seals (necropsy reports are in Appendix F) were found during
the 1984 field season (Table 2):

1. On 11 April ' a perinatal female pup, TT0O (necropsy No. 01LA84), was
found in Sector 7 at 1655, 10 m from sleeping mother T16F. It had
been dead for a short time. The umbilical cord and amniotic sac
were tightly wrapped around the pup’s upper torso, neck, and head.
Although there was a small tear in the portion of the sac that

covered the pup’'s mouth, the cause of death was probably strangu-
lation.

*D. J. Alcorn, Southwest Fisheries Center Honolulu Laboratory,

National Marine Fisheries Service, NOAA, Honolulu, HI 96822-2396, pers.
commun. Sept., 1982.




Table 2.-—Monk seal deaths at Laysan Island, 1984 (A = adult,
P = nursing pup, F = female, M = male, ID = identification).

Date 1984 Size Sex Necropsy ID No. Probable cause
4/11 P F TT00 01LA84 Strangulation
7/06 A F T32F 02LA84 ~ Adult male

<10/23 A M —~— 03LA84 Unknown

2, On 6 July a dead adult female, T32F (necropsy No. 02LA84), was
found in Sector 18 at 1222. The bloated carcass was floating in
the wave wash accompanied by an adult male (bleach No. P33). On 5
July T32F had been observed floating on her back in the same
general vicinity, accompanied by an adult male, and it is possible
that she was dead at that time. She had been seen alive on the
beach in Sector 18 on 4 July with numerous small gaping wounds
through the skin of her midback and was classified as possibly
pregnant due to her large size. Necropsy revealed that T32F was
not pregnant. The cause of death was probably related to adult male
induced injuries.

3. On 23 October during a preliminary patrol at the onset of the
fall field camp, a dead adult male (necropsy No. 03LA84) was
found in Sector 02. It had been dead for an undetermined length
of time. The dead seal was on the midbeach, approximately 1 m
from the vegetation line, and was half buried in the sand. Due
to the mummified condition of the carcass, the animal’s identity
and cause of death could not be determined.

Disappearance

Between July 1983 and August 1984, 16 unexplained disappearances
occurred. Monitoring of disappearances between July 1983 and March 1984
was limited to seals identified during the 1983 field season (and not known
to have died, disappeared, or emigrated) that had legible postmolt bleach
marks, distinctive scars, or tags at the end of the 1983 field season.

Between July 1983 and March 1984 nine unexplained disappearances
occurred. Two adult females (T18F and T35F) had very distinctive natural
markings and thus probably would have been recognized if they were seen on
Laysan Island in 1984, A tagged adult male (right hind flipper tag X029)
also had a high probability of recognition and either lost his tag or left
the Laysan population. The remaining six seals had legible bleach marks at
the end of the 1983 field season, but it is unknown if all marks remained
conspicuous. These individuals are adult females TP42 and TY51, adult male
TY52, subadult female T337, subadult male TP10, and juvenile female T385.
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Seven seals disappeared during the 1984 field season. In addition to
the four pups of the year (see Pup Production and Survival), two subadult
females (TP86 and GJO2) and an unbleached subadult male (T12M) disappeared
in March, April, and May, respectively. Subadult female GJ02 has a history
of interatoll movement (Johanos and Kam 19863 footnote 2) and may be a
transient which simply moved on. Three of the seven seals that disappeared
during the 1984 field season are probably dead based upon circumstantial
evidence:

1. On 4 April at 0946 an unmolted bleach-marked subadult female
(probably TP86) was observed lying in the wave wash in Sector 19,
accompanied by an unbleached adult male (probably later bleached
No. 399). The female was lethargic and had numerous gaping wounds
through the blubber on her back. The dimensions of the largest
wound was 10 x 15 cm. Bloody fluid leached from the wounds and
nearshore fish investigated the seal’s exposed flesh. The female
attempted to haul out several times but was unable due to her
weakened condition. The defending male actively patrolled the area
and drove off 10 challenging males between 0946 and 1200. During
this time the male only touched the female once; at 1039 he voca-
lized, mounted, and bit the subadult female on her back, and she
responded by struggling free and rolling on her back. At 1052 the
subadult entered a reef pocket and was followed by the adult male.
Observation ended at 1200.

At 1306, when observations resumed, the adult male and subadult
female were in the same location. At 1315 the male mounted and bit
the female again. The subadult left the reef pocket at 1317,
slowly swam 100 m north along the shoreline, and then drifted out
to sea through a deep channel in the fringing reef, accompanied by
the male. At 1347 a shark was sighted 100 m away from the floating
pair. The wounded subadult was last seen at 1444 when observation
ended. The observer returned to the area at 1800 but was unable to
locate the adult male—subadult female prair. The identity of the
wounded subadult female was not confirmed, but by elimination of
animals through recurring sightings on monk seal censuses and
patrols, it is believed that the animal was TP86.

2. On 4 May at 1621 an unbleached subadult male (T12M) was observed on
the wet sand in Sector 20, accompanied by adult male TY90. The sub-
‘adult was lethargic and had numerous serious dorsal wounds. The
dimensions of the largest wound was 5 x 10 cm and several wounds
extended into musculature. Adult male TY90 vocalized and nudged the
subadult repeatedly and mounted him once. Between 1621 and 1745
the adult male drove off two challenging males. By 1745 the tide
rose, forcing the subadult to enter the water. Once in the water,
the adult male mounted and bit the subadult repeatedly. At 1757
two adult males challenged TY90, but he was able to chase them away
from the subadult. The subadult male swam slowly north into Sector
1. Adult male TY90 mounted, and bit the subadult, which weakly
rolled to protect his back or jousted in response. The subadult
attempted to haul out of the wave wash but could not. Observers
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intervened between adult male TY90 and the subadult male at 1828,
The adult male was persistent and did not leave until 1900,

The injured subadult was observed the next day at 0911 in the same
area, He was approximately 10 m offshore in a reef pocket, accom—
panied by a different adult male (TP35). Between 0913 and 1423 on
four separate occasions adult male TP35 mounted ahd bit the sub-

adult and also drove off three single and one pair of challenging
males.

A 4-5 ft gray reef shark was sighted at 1115, and single sharks
were sighted in the area seven times from then until 1423. At 1423
the injured subadult drifted out of the reef pocket and into open
water approximately 5 m from the shore. A gray reef shark
approached within 5 m of the subadult at 1440 and was chased off

by male TP35, but the shark remained in the area until 1451,

At 1520 challenging male TP67 approached, displaced adult male TP35,
and then mounted and bit the subadult. Male TP67 remained mounted !
until 1538 and was joined by adult male TP35 which mounted the ' i
subadult male three times during this period. By 1537 there were (
four adult males in the vicinity; two were mounted on the subadult
male and two floated alongside. At least six individual adult
males were involved in the mobbing incident between 1520 and 1753.

The subadult male was mounted repeatedly by one to two adult males
as the group of seals drifted out through the landing cove, and by ’
1753 they were 150 m offshore. Visibility was poor due to the |
distance, glare, and choppy waves. At 1753 a 12 ft tiger shark F
thrashed in the vicinity of the seals and a slick formed on the
water. A tiger shark was sighted again at 1755, traveling north
approximately 150 m from shore. The injured subadult male was
never seen again.

3. On 11 May, female pup TT32 prematurely weaned in Sector 02 after
nursing only 23 days. She remained in the vicinity and was sighted
every day until she disappeared on 3 June (see Pup Exchange for |
further details).

Factors Affecting Survival

Injuries

At least 22 animals were injured by shark attack, adult male aggres—
sion, reef, debris, or unknown causes (Appendix G). The wounds of three i
seals (13.6% of total) appeared to be caused by sharks: either a large |
clean laceration or circular Mcookie cutter™ wounds. Thirteen seals (59.1% {
of total) had dorsal wounds typical of bites inflicted by adult male seals
during mating attempts and one animal had wounds around the head probably
inflicted by another seal. Five seals (22.7% of total) had minor wounds that
were probably caused by the seals coming into contact with the reef or debris.
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Three of the above seals had injuries that appeared to be life threat—
ening and were caused by multiple adult male bites. In addition to the
subadult female (TP86) and subadult male (T12M) that disappeared and prob-
ably died (see Disappearance), an adult female, TO6F, was observed with a
deep dorsal injury covering 30% of her back on 1 June. Adult female TO6F's
wound was still open but healing when the field season ended on 7 August,
and was completely healed when she was first observed in 1985,

Adult Male Aggression

One adult female, T32F, died from multiple adult male bites (see Deaths)
and a subadult female (probably TP86) and male (T12M) disappeared immediately
after sustaining major adult male bite wounds (see Disappearance). See the

Injuries section for information on all adult male related wounds observed in
1984,

All adult male mobbings and single aggressive male incidents (defined as
acts of aggression by a single adult male seal towards other individual seals
where obvious injury is inflicted) observed on Laysan Island in 1984 are
summarized in Appendix H. Some prolonged adult male harassments of immature
seals and nursing female—~pup pairs are also included in Appendix H, but
should be viewed as a minimum number reflecting only the more intense inci-
dents observed. In addition to the two disappearances reported earlier, an
adult female and a weaned female pup were injured in an observed mobbing and
single aggressive male incident, respectively. Details are presented below:

1. Adult female T26F was first observed with serious back wounds on
2 May. On 13 May at 0920 in Sector 01, she was observed moving
down the beach slope. As she entered the water, four males imme-—
diately approached her. The female fled into the water but was
caught and repeatedly mounted and bitten by ome to two males at a
time. Another male joined the group at 0924, After the female
hauled out on an exposed reef 30 m from shore at 1008, four of the
five males departed. The last adult male, TP83, remained in the
water near the female and drove off two challenging males before he
swam away at 1116. The female left the area shortly thereafter
with numerous additional minor wounds after this mobbing. Her
wounds healed before the end of the field season.

2. On 16 May at 0918 in Sector 02 prematurely weaned female pup TI32
was observed in the wave wash accompanied by large subadult male
TY33. The male rolled the pup over and pinned her repeatedly. Pup
TT32 hauled out at 0922 but then reentered the water at 0924 and
approached the male. The male nudged the pup. The pup then fled,
followed by the male. Pup TT32 hauled out again at 0925 but then
reentered the water and again approached the male. Male TY33
nipped the pup repeatedly on the back. The pup hauled out at 0930
and subadult male TY33 left the area. Female pup TT32 had numerous
dorsal abrasions and welts resulting from this incident.
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The incident described above may have been initiated by the pup,
and was certainly prolonged by her actions. Pup TT32 was prema—
turely weaned 5 days before this event and appeared to be searching
for a receptive lactating female (see Pup Exchange for further
details).

Interatoll Movement

Interatoll movement of 13 monk seals (9 females and 4 males) was
observed among Laysan Island, Lisianski Island, and French Frigate Shoals
(FFS) during the 1984 field season (see Appendix I).

Ten seals moved between Laysan and Lisianski Islands. A juvenile male
(TA34) tagged as a pup on Laysan Island in 1983 (footnote 2) was observed on
Lisianski Island in 1984 (Alcorn et al.¢). Five adult females (GA10, GA59,
TO8F, T57F, and G130), a subadult female (GJ31) and a subadult male (GS45)
bleached on Lisianski Island in 1983 (Johanos and Kam 1986) were observed on
Laysan Island in 1984. 1In addition, two tagged juvenile females, G027 (a
Lisianski Island 1982 pup) and GO55 (a Lisianski Island 1983 pup), were
observed on Lisianski Island in 1984 (footnote 6) and were then observed on
Laysan Island later in 1984. Two of the adult females mentioned above (GA59
and TO8F) made a round trip. They began from Lisianski Island in 1983
(Johanos and Kam 1986), immigrated to Laysan Island where female GA59
pupped, and then returned to Lisianski Island (footnote 6). .Adult female
TO8F was observed on Lisianski Island later in 1984. Although GAS59 was not
observed on Lisianski Island until 1985, she probably left the Laysan popu—
lation in 19843 she was last observed on Laysan Island on 2 April 1984,
immediately before weaning her pup.

Three seals moved between Laysan Island and FFS. A subadult male (GS33)
observed at FFS in October 1983 (Fairaizl7) was observed at Laysan Island in
1984. A subadult male (TY63) was identified and bleached on Laysan Island in
1984 and was then observed at FFS later in 1984 (Eliason®). An adult female

¢Alcorn, D. J., R. G. Forsyth, and R. L. Westlake. Hawaiian monk seal
and green turtle research on Lisianski Island, 1984 and 1985. 1In prep.
Southwest Fisheries Center Honolulu Laboratory, National Marine Fisheries
Service, NOAA, 2570 Dole Street, Honolulu, HI 96822-2396.

G, W, Fairaizl, Southwest Fisheries Center Honolulwu Laboratory,
National Marine Fisheries Service, NOAA, Honolulu, HI 96822-2396, pers.
commun. Nov. 1983,

8Eliason, J. J. Hawaiian monk seal observations at French Frigate
Shoals, 1984, In prep. Southwest Fisheries Center Homnolulu Laboratory,
National Marine Fisheries Service, NOAA, 2570 Dole Street, Honolulu, HI
96822-2396.
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(Y156) made a round trip; she was bleached on Laysan Island in 1983 (footnote
2), immigrated to FFS where she pupped on East Island in the spring of 1984
(footnote 8) and then returned to Laysan Island later in 1984,

In addition to the 13 seals mentioned above, 1 other individual probably
moved between islands. Adult female T39F, which pupped on Laysan in 1983
(footnote 2), was not observed on Laysan Island in 1984 until 12 July,
immediately before her parturition. This female is readily identifiable by

distinctive natural markings and was probably not at Laysan earlier in the
field season.

Five of the 14 individuals described above have a prior history of
interatoll movement (see Appendix I).

Status of the Marked Population
Tags

All pups were weaned before 22 October (the beginning of the second
field camp), and 29 of the 30 weaned pups were tagged once on each hind
flipper and bleach-marked (see Appendix E). The female pup (TT32) that
prematurely weaned and subsequently disappeared (see Pup Exchange) was not
tagged but was readily identifiable because of two natural bleach marks.

Three seals other than pups of the year were tagged during 1984 (Table
3). A 1983 female pup (TA40) that initially received only one tag in 1983
(footnote 2) was given a second tag in 1984, Also, a 1983 male pup (TA23)
lost a right hind flipper tag before 30 March 1984 and was retagged in 1984,
An adult male (TP46) that was observed harassing nursing female-pup pairs

for prolonged periods on two occasions received a Monel tag on the left hind
flipper.

Table 3.-~Seals other than pups that received tags on Laysan
Island in 1984 (A = adult, J = juvenile, M = male, F = female,
ID = identification).

Tag Tagging

—_—— date

Left Right ID No. Size Sex 1984 - Notes

A51 1A40 TA40 J F 5/08 Temple tag,
Laysan 1983 pup.

A52 1424 TA23 J M 7/22 Temple tag,
Laysan 1983 pup.

X030 - TP46 A M 7/30 Monel tag.

1Existing tag applied in 1983,
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Tag loss was rare. All 1984 tagged pups still retained both hind
flipper tags when last examined in 1984. Only one of the resighted Laysan
Island 1983 tagged pups (TA23) lost a tag between 1983 and the end of the
1984 field season. Two juvenile females tagged as pups on Lisianski Island
in 1982 and 1983 (G027 and GO55, respectively) moved from Lisianski Island to
Laysan Island in 1984 (see Interatoll Movement). These two juveniles still
retained both hind flipper tags when last examined in 1984,

An adult female, T27F, tagged with a right hind flipper Monel tag (AS)
as a yearling at FFS in 1967, and observed on Laysan Island since 1982
(Alcorn 1984, footnote 2) still retained her tag when last examined in 1984.
Furthermore, two of the three adult males tagged in 1983 (footnote 2) were
resighted in 1984 and still retained their Monel tags. Adult males TP35 and
TY18 were observed with right hind flipper tag X026 and left hind flipper tag
X028, respectively. The adult male tagged X029 in the right hind flipper in
1983 either lost his tag or left the Laysan population.

Postmolt narks.

One hundred and seventeen individuals other than pups were legibly
rebleached postmolt on Laysan Island before the end of the first field camp
on 7 August. One of these seals, adult female TOSF, subsequently left the
population (see Interatoll Movement). An additional 27 molted seals were
identified by distinctive natural markings and rebleached postmolt during the
second 1984 field camp. Including 10 unbleached seals with distinctive
natural markings (adult females TO1F, TO6F, T14F, T24F, T29F, T34F, and T39F,
. adult males TO3M and TO7M, and juvenile female TP29), pups of the year (total
= 26) and tagged animals that did not receive a postmolt bleach (total = 4),
183 of the 257 individuals identified in 1984 (and not known to have died,
disappeared, or emigrated) were marked postmolt.

Forty-six molted seals were bleached during the second 1984 field camp
but were not matched with a premolt identity. Table 4 gives the status of
the marked population at the end of the 1984 field season.

ACKNOWLEDGMENTS

We would like to acknowledge the support of the U.S. Fish and Wildlife
Service and extend our thanks to Steve Fairaizl and the other personnel at
FFS who monitored our radio communications. We would like to thank the
U.S. Coast Guard for providing air drops to the field camp. Thanks are
extended to Capt. Edward Shallenberger of the FV Feresa and Capt. Mark
Hoeppner of the FV Daystar and their crews for their help and generosity.
We also wish to thank Stewart I, Fefer and Jane M. Packard for their
critical reviews of this manuscript.




16 —

Table 4.-—Status of the marked population at the end of the field season,
Laysan Island, 1984 (ID = identification number).

Marked postmolt

Size Premolt ID Premolt ID 2No mark
class Sex Total® known not known postmolt
Adult Male .96 26 39 31
Female 44 44 31 0
Subadult Male 21 20 43 0
Female 25 25 31 0
Juvenile Male 12 10 1 1
Female 15 14 1 0
1983 pup Male 8 8 0 0
Female 10 10 0 0
1984 pup Male 15 15 0 0
Female 11 11 0 0
Total 257 183 546 32
Total
excluding
1984 pups 231 157 546 32

1A11 seals identified on Laysan Island in 1984 that are not known to
have died, disappeared, or emigrated.

Number assumes that there are no undetected changes in the population

between the end of the first field camp and the end of the field season
(7 August-6 November).

3These unmatched females (adult T411 and subadult T443) are either
double bleached or new to the population, since all adult and subadult
females were marked postmolt in 1984.

4Two of these three unmatched subadult males are either double
bleached, placed in a lower size class postmolt, or new to the population
since only one subadult male was not marked postmolt in 1984,

5This total includes four seals that are either double bleached,
placed in a lower size class postmolt, or new to the population.
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Appendix A.——~Itinerary of the Laysan Island field work summarized in this
report, conducted in 1984 by the National Marine Fisheries Service.

Da te Event

3/29 The Feresa disembarks T. Johanos and U.S. Fish and Wildlife
Service personnel. Field camp established on Laysan Island.

3/30 Intensive bleaching and incidental data collection begins.

4/06 The Daystar arrives and disembarks R. Forsyth and A. Kam.
Complete island patrols begin (6 days per week).

4/25 Behavior patrols and mobbing patrols begin.

5/07 Censuses begin.

6/29 Last behavior patrol and mobbing patrol are conducted.

7/01 The Townsend Cromwell arrives and embarks R. Forsyth.

8/03 Last census is conducted.

8/06 Last complete island patrol is conducted.

8/07 The Laysan Island field camp is disbanded. T. Johanos and A.

Kam depart aboard the Townsend Cromwell.

10/22-23 The Townsend Cromwell disembarks W, Gilmartin, R. Forsyth, T.
Johanos, S. Minasian, and R. Morrow. Field camp established
on Laysan Island.

10/24 Complete island patrols begin (daily).
10/29 The Townsend Cromwell arrives and disembarks A. Kam.
11/06 The Laysan Island field camp is disbanded. W. Gilmartin, R.

Forsyth, T. Johanos, A. Kam, S. Minasian, and R. Morrow depart
aboard the Townsend Cromwell,
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Appendix B.--The Hawaiian monk seal census form coding instructions, 1984.

CENSUS FORM EXPLANATION 18 March 1984
OBSERVER — Three initials
CENSUS ~ Checked when conducting census -
PATROL - Checked when walking the beach to bleach, collect scats,

etc, but not on a timed/scheduled census

PAGE ~ If census (or patrol) requires three pages, then mark first
page as YPage 1 of 3", etc. If two people census with
separate sheets then combine page numbers: person A has
page 1 and 2, while person B has 3 and 4 of a 4 page census

day.
TIME — Noted by a 24-h clocks e.g., 6 p.m. = 1800
TEMPERATURE - Noted in degrees Celsius at beginning of census/patrol
WIND - 0 - no wind, calm DIRECTION - NW, NN, NE, EE, SE,

1 - 1light breeze SS, SW, WW
2 ~ strong wind

Example: = strong wind from NE

CLOUD - cloud cover O - no clouds

1-9 - 10 to 90% cover
10 — 100% cover

W MO

PRECIPITATION - no precipitation

- mist/drizzle
— rain
- intermittent rain

WEATHER INFORMATION SHOULD BE RECORDED AS A SUMMARY OF THE ENTIRE DAY UP
UNTIL THE END OF CENSUS, NOT MERELY AN INSTANTANEOUS OBSERVATION!!!!]

SECTOR — Location of island by region (e.g., on Lisianski from 1 to 49)

AGE : Pl -~ nursing pup, wrinkles
P2 - nursing pup, no wrinkles
P3 — nursing pup, blimp, black P - nursing pup
P4 - nursing pup, molting
P5 — nursing pup, molted

¥ - weaned pup

J1 — juvenile I ' ) J - juvenile

J2 - juvenile II . I - immature
S3 -~ subadult III } S - subadult

S4 - subadult IV

A - adult
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Appendix B.—-Continued.

T1
T2
T3
SEX: F
M
U
ID No.
BLEACH No.
TAG No.

BEACH POSITION

MOLT STATUS

DISTURBANCE

turtle, juvenile (<65 cm)
turtle, subadult (65-80 cm)
turtle, adult (>80 cm)

Female
Male
Unknown

record ID number of seal if known: seal No. 25 = 025 in blanks

? column checked if ID number is questionable

May be same as ID number on some islands

? column: checked ~ if there is bleach, but the number is
questionable. 0 - if animal is definitely unmarked

Three to five numbers or number/letter combinations, right
justify numbers, e.g., tag No. 023 is recorded as 00023
L/R column: if tag on left flipper mark as "L", etc., if
tags on both flippers, can mark "B" for both

COL: color code G — green T - tan
K - Kure gray R - red
M~ metal Y - yellow
B - blue

? column: checked — if animal is tagged, but the number is
questionable, 0 — if animal is definitely not tagged

Location of seal (turtle) when observer comes abreast of
animal (i.e., seal may be seen midbeach from a distance
and yet be at waterline when observer comes abreast; seal
would be recorded as at waterline)

0 - animal in water (which means it will not be included
in census tally but used for behavioral info)
~ along waterline

1
2 - midbeach, dry sand :
3 - vegetation zome or beach crest; permanent beach

— space left blank if no molting evident

1-99 - 1-99% molted right justify)

100 - 100% molted, freshly molted

= ? column checked — if animal molting but % questionable
2 - if animal 15-99% molted but %
que stionable '

The degree the subject may have been disturbed by
presence of observer

- space left blank signifies no disturbance or seal
merely looked at the observer

- seal vocalized, gestured, or moved, two body lengths

— seal alerted to observer and moved more than two body
lengths

3 - Seal alerted to observer and flees into water

N




21

Appendix B.—-Continued.

TIME — Included at observer’s option to note time of a
behavior, etc.

ASSOCIATION DATA: There’'s room to describe two different associations
(A and B).

ASSOCIATIONS RECORDED:

. ACTIVE ASSOCIATIONS (noted for all but mother—pup pairs):
1) must take place within 30 m of observer
2) subjects may be any distance apart

SPATIAL ASSOCIATIONS:
1) noted as observer comes abreast of the subject
2) entangleable object: distances <2 m away
3) individual seal (turtle)
- mother-pup pair: any distance
—~ all others: distances <5 m away, record two nearest
neighbors in straight line of sight

LINE No. Identity of the other party
1) entangleable object:
NR - net and/or rope
FL - flotsam other than above
2) individual seal (turtle): put it's line number here

CLOSEST DISTANCE

0 - body contact
1-2m
2-2-5m

3 ->m

BEHAVIOR
1) entangleable object (<2 m away)
L - association by location on beach only
E - subject is entangled
2) individual seal (turtle)
a) active association:
A - approach/investigate

Bl - bite, nip B ~- bite
B2 - bite, draws blood/breaks skin
Cl - chase, <2 body lengths C - chase

C2 - chase, >2 body lengths

D - displace

F1 - flee/move away, <2 body lengths F - flee/move away
F2 - flee/move away, >2 body lengths
J1 - joust <30 sec J
J2 - joust >30 sec

joust/spar/fight
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Appendix B.——Continued.

mount/attempted mount > 30 sec
— roll/present ventral
— vocalize -

E le: 1
xample

b) spatial associations:
N - mother/pup pair (any distance)
L - if associated by location only (distance (5 m
apart, for all except mother—pup pairs)

<mEE
|

CONTINUE - If more space is needed to record an additional tag or
association, put the line number you’re continuming from
here (only continue within 1 census sheet)

NOTES — Checked — if you have handwritten notes on the observation.

Put handwritten notes on the back of the form, labeled by
line number.

L - If the observation is purely incidental.

- mount/attempted mount <30 sec M - mount/attempted
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Appendix C.—-Monk seal size and sex class total/census, Laysan Island, 1984,

Non—pups Pups Totals

Adult Subadul t Juvenile Weaned Nursing

Non-

Date M F M F ? M F ? M F ? M F ? pup Pup Grand

-~

5/7 29 19 4 6 6 2 3 3 0 5 5 0 5 5 1 72 21 93
5/ 9 23 24 1 5 9 o0 5 1 0 3 4 0 3 2 6 68 18 86
5/11 21 20 6 3 8 O 5 4 0 4 4 0 4 2 2 67 16 83
5/13 21 21 3 3 9 2 4 3 1 6 6 1 5 1 3 67 22 89
5/15 32 22 2 4 12 0 6 3 0O 4 4 0 4 1 2 81 15 96
5/17 24 20 1 7 10 1 7 3 0 7 71 0 4 o0 O 73 18 91
5/19 23 22 4 7 14 2 5 5 0 5 6 0 1 1 1 82 20 102
5/21 25 20 0 7 11 1 4 5 0 4 17 0 5 1 3 73 20 93
5/23 18 22 3 4 16 1 5 3 0 6 9 0 4 1 2 72 22 94
5/25 16 19 3 71 13 2 4 5 0 8 5 o0 3 1 1 69 18 87
5/27 18 17 5 6 14 4 9 7 0 6 4 1 2 1 2 80 16 96
5/29 22 19 1 6 11 1 4 9 0 9 8 0 2 1 o 73 20 93
5/31 17 16 o0 5 11 3 10 7 O 5 5 0 2 0 O 69 12 81
6/ 2 28 17 1 6 14 1 7 g8 1 6 4 0 O0 0 O 83 10 93
6/ 4 23 13 1 7 13 2 4 5 0 8 4 0 1 1 0 68 14 82
6/6 13 13 o0 5 13 0 8 12 o0 7 71 0 3 0 o 64 17 81
6/ 8 19 18 2 7 13 0 10 14 0 7 6 O 3 0 o 83 16 99
6/10 20 13 o0 9 14 1 6 10 O0 7 6 O 3 0 0 73 16 89
6/12 24 12 1 9 14 2 10 8 1 7 6 O0 1 0 o 81 14 95
6/14 24 20 3 11 11 1 10 11 O0 10 6 1 2 0 o 91 19 110
6/16 25 12 2 10 14 2 11 10 0 8 7 o0 1 0o o0 86 16 102
6/18 22 15 1 10 13 0 10 11 O 7 6 ©0 1 0 O 82 14 96
6/20 32 16 1 9 11 0 10 11 2 11 8 o0 1 0 0 92 20 112
6/22 28 12 2 13 12 0 8 14 1 10 9 0 1 0 O 90 20 110
6/24 27 16 2 9 10 0 12 13 1 12 8 0 o0 o0 O 90 20 110
6/26 26 16 3 12 15 1 12 10 1 &8 5 o0 1 o0 o0 9 14 110
6/28 24 16 1 13 13 0 9 10 o0 12 5 0 o0 0 O 8 17 103
6/30 26 13 1 10 9 4 10 12 1 9 6 0 0 0 O 86 15 101
7/ 2 20 14 1 13 8 1 11 13 111 5 0 0 0 O 82 16 98
74 25 15 o0 14 11 0 13 12 0 11 6 0 O O © 90 17 107
77 6 19 10 1 13 9 2 12 9 2 13 5 0 o0 o0 o 77 18 95
778 22 16 1 12 10 2 16 12 3 10 5 0 O 1 0 94 16 110
7710 29 18 0 17 6 4 12 14 1 12 6 0 O 1 0 101 19 120
7/12 21 19 1 16 9 0 13 9 0 11 8 0 o0 1 o0 88 20 108
7/14 23 18 1 16 6 2 12 10 1 8 7 0 0 2 o0 89 17 106
7/16 34 18 0 11 6 2 16 10 O 8 5 0 O 2 0 97 15 112
7/18 20 17 1 15 5 0 8 13 1 11 5 06 o0 2 o0 80 18 98
7/20 29 20 0 16 6 O 11 12 o0 11 6 O O 2 0 94 19 113
7/22 33 15 o0 14 8 1 13 10 1 8 7 0 o0 1 o0 95 16 111
7724 20 16 1 15 4 2 14 10 0 10 4 0 O 2 O 82 16 98
7/26 27 17 2 9 5 1 13 11 2 10 3 0 0 1 o 87 14 101
7/29 25 18 0 13 4 1 10 10 O 7 6 O o0 1 1 81 15 96
7/30 28 14 1 12 4 2 11 11 2 8 6 0 O 2 O 85 16 101
8/1 29 10 1 10 6 1 16 11 0 12 6 0 0 2 0 84 20 104
8/ 3 21 14 0 10 4 1 12 11 0 8 5 0 0 2 © 73 15 88




24

'AON 100

‘d3s

(*poaeaddestp 10 peTp Ie9S ‘UOTILAIIS]O 3ISB =
pue ‘pred dnd-isyjom = g ‘asyjom yiTM poaassqo dnd ewya ISATF = g ‘Buritou = )
¥ 4¥86T ‘pPuesI uesfe] ‘poaiasqo a31ep £q s8ur3lyldrs Teos Nuow Tenprarpul—--q xtpusddy

‘ony | Amne aNne

AYHN | ‘HdV [HVYA

6 180 42t £26 418 §18 10T Zonicet 442 SAZ 1A (02 M02 &2

T 18T £90 AT 452 SE2 IS 1N

3aiva Nvhne
PL 452 9EC LSE BZE W22 ORZ W42 2IC BOZ YOL 002 %41 261 MY W1 W01 9C1 LLL 41 A1 091 951

SRR DR AR AR N ] .8— #1218 0001 001 % L6 08

Hisses & 90

oo LI [T N wm o L AT ' [ 7]

+ * 0 X [

e " * e wae e . [¥:7]

L N R N N Y AN Y] [ RN . " + il

“ s
] 0
L N NI B X R N Y I
. (X *
LI B I} . [ ]
LY [ I A Y ) .
i n [ 1
. RN N I W W R A YY)
L (XN

X TN R 1) [ Y] e e . IX) " I X

[ I R ) e e

() + . .on
[} . [N
x

(sued g Jo | Med)
YW LINay

" . [X2:9
U SRR NN 48 b I M [ " ) " LY

H
L ’ + . + St
(31} () ¢

' ' v o + + 814

R ) Iy

* et v owa + 8¢
) e L " He o LN 7]

[ 0 ‘ [ o3
* [} . ¢ ut
[ 0 [ X'

+ X ) + o8t
+ ' D T .ot

te 0 108 LR

[ [ ] ' LUt
v
+
LRI
v o —
+ 850
" . " L4
.6
(33
L ;11
+ 15¢
. 050
’ LR~
‘e (313
[ « St
[ ¢19
Lot

. + LR +11
te ' . v ot
" LT » #e
[ . ’ . U
HES 2 S 1 R e + 0L

".-. ) " LTINS “ ””ML
ALILN3QI
w3s




25

‘AON

100

‘d3s L ony

*peonurjuo)~~°(g XIpuaddy

| Ane anne

AYA ‘Udy

0 3L Q€20 412 SIC 118 £0f] £0L 462 Sa2 187 182 02 M2 G4

_

14T 40 L0 452 682 1L :f»-ﬁ 2 ML T a0 a2 o2t e _~: T K62 002 W1 T4t 880 4

| 3iva Nvnar

LARTURZAR RN S

S0 OYL PRE OBE 963 2CT W21 21 BLL 412 201 BN 001 00T %

wa
CERE
L

"o
"

LI L ] L] 1

"

LI ) L] 1] .
" oren s

Xy + [ [

U U Y I I seeve

. LR R} " "

[ R (K] L]

" H “
L LN B B )
[ (TN

o 1 +

" e ] (R RN

' [

Wit e e e
L
L3N +
* *

" . [T

+ .

e ]
RTINS T T T YY)
L A A T I A R R RN TN
RIS B voes

ek tHy

"t LR
+ [ N ] ‘o

L] L}

e
.
Misrer 3
L " ot goy
"
. . [X]
L] » LI 1]

LI “” LN L]
LRI 1) tee e (K] L]
Ll L] L]
| *

L I "
" + +
[ v
" *

" 1 40 6 0 0 " H1
e
. - 1
LI LR I I T I ) L] LI I X
(¥ . ¢ e
e o " ”n
] . o
1t en " [
- '
“ ' [
(X1 + [
" o
"o LN ) LR I N A ) (A RN
[T wa
L ] " LI ) IEN RN 1 )
. . L}
" *
" '
LI “°

[}
. .
[ XN

(X1
+
(L]

Wi 1w

()

ten

(siied € Jo g ued)
IV 1INAv

DR T R I}

"
LR N T O N TR T N T
[ [ "
" "o
R N YR TY] . .
"o s "
t * X we o

L T I A}

o ig
g | =

i

Alunaar
Tvas



26

‘AON

‘100

‘d3s

‘penurjuo)-~*(q xrpuaddy

‘onv Ane aNne

AVA

‘Hdv

"HYIN

Liin g

16 £20 520 60E SIT TOT Zof) £OF 44T SAZ DAL 102 £BZ ALT 8L

mTn

31va Nvianr

122 192 $92 45T ST 15T 10T AT 667 SEZ 207 WL V22 027 1T AT 002 907 0 941 T4l 941 06 061 9N TT 09T 91 091 "'

S1 898 4T 001 S0 260 20 820 PIL 910 211 901 M1 001 96 T

o ail

o S0l ek ¢ 13 +
HH (X}
e e s
[ . ’ (Y
¢ + 0o [
(XX RN RE 0] [ X
.8 " "

(syded € 1o € 1ed)
JIVYIN LAy

[
[} ()

@ e ane

+ Nl
+Int
+ 00
LX
+ bl
Ly )
Ly
+me
L=
LX)
+ I
+ N
¢ 8l
+ 50
+ 10
L3 1)
LR
Lx+ U
+ 1t
+ 0t
Ly
+ 2

¢ LML ———
(R 1413

LR
1
LY 7%
+n
+ 9
e Un
LR 1)
LR {11
LR4UT%
LR 1L
+ Wl
+ ML
+ ¥
LN %
4 Moi
* GiAL
4 HM
+ 0Lkt
+ Ml

O =
LR 11}
* 200

vas



27

‘penutriuoc)--°q xTpuaddy

‘AON ‘100 ‘d3s ‘ony Anre aNne AYH ‘Y HYN

Jiva NvOne
SEC IEE 428 30 41C SIS VIC £OS COT 442 S62 142 (02 CO2 4LZ SLT RLT (9T $92 45T 56T 162 (v 91 45T OMT 0L G2Z WZZ OZZ WITRIZ GO VOT 0OL 91 TA1 BOT 28K 081 ¥LT ZLT 49T 491 01 050 IS 991 903 WD WEL ZE1 825 021 PL1 910 TUT 00t 001 061 %

e
' [EXCNRTRNY T R T
. HOOMIE I N A W e "
. €08 4 b0 o0n SN KN 04 8 400 A L W D
[l LRUR Y 0 R R 4 ¢ 4
" [ e e e " il dddedd
» (X} Vroseenl A e " " "
w + "
. IR ERT §™ " TR ¢ '] dde
[ » . + ] ' "
e DERURUNY O N U b dddit i Wi ©
d4dddisid dddidé diid B
* [ ad ¢ dd
. + . e e e B b0 b B0 " '
. . tes Uy FUT N T
" “a 40 d4ddd ddddddd d4ddd 444l UUD 11 LR "
' "e ' “ e " e ' 0
' " s s ‘. "
" " ’ " " "
_ ®
" [ LRI AR AR TR N R ’
" " N T R R T T TR "wa '
[ [ * . v [ ENTTEY e
e 1K MM " ddddddddi st dsue i
* Al & 4 did dddid 8U B 4AdL 44D
[} ] [} SHIA00 I 42 000 0 " ’ " " .
. Wil & Uila @
[ WK Heees 0 000 (XN} . [} "ot e (N
[XRY | $ddddiddd ddddd b i D “ .
o woows u " oo "o w o m o
) Y Ghbdedididd d004IAE JAdMAdANI U L L O .
[ R QA d M dd 443 d Ui 4 UD
" ME DS S0 e e s IO M P HY [Ty " (Y] I ]
] L LR I L) LI ddddd ddd 484 dedddd d dididd 8 L WD L] +
. dddd dddid ddddidd MEdd dddiddd 4dddd 4 D
+ NI N e . "y Ll + 4 ddd d4iddidad ddadd dadidd
SO G ¢ b dddd gt W Wk ©
’ "o [ M0 Jdlided 48 4 U A LD
IERRTEUY TR T ten U BRI UGd I ® v
" DTN R RN TN T D)
. [y " unmn ddddid W4 WU 4 U44®
. LR " Sl ddddidd D ¢+
[T RN Y] (X 4 ddid ddd ddd ddddid & dd dadid d JUD +
+ CECRRD - EX] ddBHd dd sl
LR DX [l " [ N R T A} S A A K
ddd
e HOE e Lt UNN) ten
m ”» L S0 a A N HE e +
'
ALLLNIQI
vas -

FTYWI4 LINAv



. vm:c..nuao.oll ‘@ xypuaddy

‘<

28

‘AON ‘190 ‘d3s ‘ony Ane ELIN AYN ‘Hdy "HYWN
: alva Nvonr '
0 160 28 KT8 430 SIE 10C (0§ £0C 44T SAZ 160 RE €82 42 SeP L4E (92 €97 4SL $52 16L 37 P32 482 9T DEL S22 322 22 112 RIZ WZ 407 0L %1 241 381 o] o0t S0 L0 400 9T 091 950 ZCU 400 400 OO0 OET 2D 020 021 BCI 911 200 001 000 001 % "
]
1y -
[ L] 0 0 B0 M HALINENY =—
[ [ oo '
vam b e S0 00 ehioaN KB ¢
LU I X L N RNy (IR RTY)
. [ Y Y 1) .
TS LAMN b s oon
DR ET Y
" RTRTIT) L]
¢ MON MAPeE6 0 0 8 oo ]
) . ‘e e [ [ *
DT Y " YT ' ' X
" LR RTEn 0 l=
' " U R UTIY Il BRI
U N N A NN ) ]
[ v ’ + N 0K 8 e [
" "e Wl e 3
. " ‘ CTE T ]
' O 0 000 $0030 R UE 0 000 0 00y X "
’ ) ' [ A N T T g T o
+ + + 0 0
’ . I LLORI B T
" ' ' . T AR (R *
" " .o " [ 4 e " .
LR R TR Y T TN ' ’
" L I N T T T T Y Y . X I‘
@
Atunzar
ITVW3I4 1Inavans -
*AON "100 ‘d3s | ‘ony Ane aNne AVA ‘Hdv ‘HYW

§

£ IS8 L28 £20 AIE GIE TIC Lof £of 402 AL T2 (A% AL 4T 84

10T 192 £92 462 52 15 40 wz Mratare oz M

12 800 102 002 %41 261 31 0

3iva Nvine

01 LB ZEE 090 90 091 05T ZST Mot bE 40 9ED ST 821 020 P21 911 201 001 MOL W1 %4

. .
. i
(X1

(1] B EURNTERY "y e .
. ¢ sres 1ee 0 et G Y 9 b e ¢ [ ] v e
. . O '
" (IR YNURTE - ¥ NI ’ * ¢ [
M e 8 8 see 0 "noon
[ (] " ORI
1 L]
RN +
LN TR N T R " . ine ]
14 [N R R T RTTTTN "o
[ e an
[ + " . l=
+ran o X "o *n '
"om (] " () ]
. X ()
N e [ [ ' .
. . [) e ] [}
. ¢ N et 4 0 [X) [ ) (X} 11 )
" [ T R ] R
. [ 3
. SO0 R e 0 1ed []
SOEr eia Bt Hnn " L]
" ] —
I
ALUINIQL
v3s

VW L11navans



29

"AON

‘10

]

‘d3s

‘ony

Anr

aNNnr

*PaNUTIN0)-~*q XFpusddy

AVYN “Hd¥Y ‘HYR

I1 IL0 428 20 &1% S1C I1C £0G £OC 64T SOL 147 L02 (A2 4L BL

T4 19T 9T 462 S52 16T (3T

U o440 4/ R

alva Nvnne
iz o 202 002 1 241 01 18

81 %40 2B UYL VI 095 9CT 20 90T 000 ONT OCT 20T XE BT PII WIN 2L 001 o) 901 %% Le L

LRUD N T A A X T T B )
LT3

+ o
[T}

LN AR I RO RTI [ NN}

[N YRR N
[}

[N ”"
[] +
X »
P
T
] LT TR TR )
[l ] " .
X [ .
LR A N N TN
[ ]
L B ) .
[} [ X .
L Y N R N AN ] [
+ +
[ [] T
L A A N Y A Y ¢ e "

: 440
M oY By [] " e + 4% —

$ 158 238 SI0 418 SIT VIC £0f] T8 S4Z SA2 (4T 18 £8T 842 S

BLL 492 192 65T 862 152 402

b2 862 T UL BT 41T 02T V1L

12 107 20T 02 941 241 881 o

3TVINIS FTUNIANP
‘AON 100 ‘d3s ‘ony Ane aNar AVH ‘Hdv ‘HYW
alva Nvnnr

OB1 RLT TZ1 89T WOU OFL OGT ITD GVE 0RL OMD OED TE1 620 020 OTD 911 2tE BOL 908 %1 % T4 8e

LU R NN . * . ’ DO I
0 (R TUR T + IR ot bt m
v orn * v
Voo ' So e Wavawn 1 4 e »
1 0 0 o 0
"o + LR
" [RTNEY
LR NGAUUEE R ) LI LI ) 4
" “ " '
L N R N I I T R I I R RN
" "o [y o
Yoo e . e v '
o m '
[RTIN] L T B R Y .
"o [ ] . .
D N F TR R A TR DR NN '
" orrme tea 0 e wa '
[ A Y v
“w oo ' e "
[T} D ' e ras [ TR [ . .

IIVW FUNIANL



30

‘AON

‘100

‘d3s

‘ony

Amne

*penurjuon-~°( Xrpusaddy

aNne AVH ‘HdY ‘HYN

S68 I0L £20 €20 41T SIT 1T foff

108 682 S4T 14T (82 192 422 SU

142 497 92 482 S62 152 1R

° ML AT AT KL ML T ML

Jdva Nvnne
12 002 201 007 %41 241 801 1)

GR1 ST 21 OF1 09 001 91 ZST G41 whD O00 9LT 20T 821 820 P21 W10 ZIT 001 001 001 % L L]

Ve $hdddddid diddd Wil D X T
" . R il ddbdid diddd 44D + 85Il
051
"o o
¢ Ul
o +0u
i e euu f =
"o CRTINTINT A ddddd W il 4D e nu
PN o ' T TR YT WAl dddddl Hidd dddisd 0l
Y LRTIR) LI TR I (T Y ) N NTRTN) (X418
D 49 L et e e L T T T T T R A TR ') +0u
(1] 3 . " L | N TR T N TT T TV R [ XA
“ e + LR R I T T CeEe e w e
ne v L N Y Y N N NN NN R A ] Caren o LT R 71}
[ ] + 001l
AlUN3aa)
wv3s
"AON ‘100 ‘'d3s ‘ony Ane anNnr AV ‘Udvy ‘HYH

L0 418 120 4F SIE HIT g0

100 862 S87 4L L2 182 42T SL

TEL U9 $92 48T S52 16T ST AT 400 $E2 202 B22 027 022 W12

Aiva NviIne
12 902 102 002 941 241 961 19

OFT RLTTLT GYE w91 0F1 9ST ZS1 ONT 10D 0B 9D ZCT AZD W21 OC1 WIT ZIT 000 %01 000 % Zp 86

*
ey
100
X

»
” ey
v
[
(Y}

()

HOME M BN b

FIVYIN dnd

T
R RN

L N I R N N TR TN R NI Tt

L L
[ e

) [T Iy

S AN Y 0 d 3dd 448dddd ddddd ddddddd 44D LR 1}
4 000 4 04ddd d d dbd ddddd ddddd  dddidd dddddid LD + U

Lx:9t)
L H
[T
i
+ ot
LN o =
¢ %A
¢ vyt
L2403
+ny
4 4 ¢ HiL
X 1IN
+ ou

» nou

Alunaar
Ivas

AN V1IN 0004ddd dd4dd dddiddd diddd d4ddddd ddddd 4 D

CTRTR T T R TR

QN ERT TN T
(XY} .
o
M




31

Appendix E,——Summary of Laysan Island pup data, 1984 (F = female, = male,
Sec = sector, ID = identification, SL = standard length).

' Measurement (cm) Nursing
Tan tag . Date Axillary Birth Weaning period Mother
ID No. Left Right Sex tagged girth SL Date Sec Date_ Sec (days) ID
TT02 T02 T01 4/10 114.0 129.5 - -— 4/03 20 — GAS9
TTO4 T04 TO03 4/12 95.0 124.,0 o - —_— - - -
TT06 T05 T06 4/13 117.0 136.0 —_ --  4/11 02 - T66F
TTO8 T08 TO7 4/21 96.0 126.0 - —_— _— - — —
TT10 09 T10 4/20 100.0 125.0 —— -— = e - -
TTi2 T12 Tii1 4/26 92.0 128.0 - - —_— - - -
TT14* Ti4 T72 4/20 105.0 123.0 - -— 4/20 06 - T391
TT16 T15 Tié 4/21 108.0 131.0 - -- 4/21 13 —— T51F
TI18 T17 Ti8 4/21 105.5 128.5 - --  4/21 12 - TP85
TT20 T20 Ti19 4/26 111.0 132.0 - -- 4/25 03 - TO2F
122 T21 T22 5/30 122.0 133.0 - -—  4/29 02 - Ti3F
TT24 124  T23 6/16 717.5 109.0 — -—- 5/05 20 — TO1F
TT26 T25 T26 5/10 111.0 131,0 3/30 10 5/08 11 39 TO6F
TT28 T28 T27 5/23 99.0 126.0 3/30 02 5/11 02 42 T17F

MM EEETEE YRR E T II N EM YRR IR RS Y

TI30  T29 T30 5/11  125.0  143.0 -~  -- 5/11 02 —  T302
TI002  —  — - - -~ 411 07 -_— - -~ TI6F
TT328  ——  — -~ - -~ 4/18 02 5/11 02 23  TISF
TI34 T34 1T33 5/29  100.0  118.0 4/07 02 5/15 02 38  T45F
TI36 T35 T36 5/23  109.0 135.0 4/12 08 5/21 08 39 TI2F
TI38  T38 T37 5/23  109.0  131.0 4/11 20 5/23 20 42  TY17
TH40  T40 T39 5/30  119.0  137.0 4/10 06 5/24 06 44  T2F
TT42  T42 T4l 5/29  130.0  141.0 4/07 02 5/27 02 50  TOSF
TI44  T43 T4 6/01  110.0  128.0 4/17 01 5/28 04 41  TO3F
TT46  T46  T47 6/01  113.0  132.0 4/16 20 5/30 02 44  TLIF
TT48  T45 T48 6/16  113,0  130.0 4/16 18 6/01 18 46  T22F
TI50 T49 T50 7/19 96.0 128.0 5/03 03 6/06 02 34  TO4F
TI5S2  T52  T51 6/28  110.0  130.0 5/01 11 6/14 12 44  T14F
TIS4  T53 T54 7/16 95.0  127.0 5/07 04 6/22 04 46  T29F
TI5S6  T56 T55 6/28  105.0 123.0 5/18 11 6/27 10 40  T36F
TIS8  T58  T57 10/25 86.0  135.5 7/07-08 05 _— - —  T24F
TI60  T60 T59 10/29 93.0  138.0 7/13 19 _— - -~ T39F

*Lost original tag T13, retagged with tag T72 on 6 August 1984,

2Perinatal death of pup.

3Pup exchange resulted in the premature weaning and disappearance of pup TT32
and unusually long nursing duration of pup TT42.
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(Pathologist

was C. Hahn, State of Hawaii Department of Agriculture, Division of Animal
Industry Veterinary Laboratory, Homolulwu.)

II.

III.

Circumstances of death:
separated from it's mother by 10 m.

Necropsy No,:
Date of death:

Date of necropsy:
Sex:

Age:

Identification No,:

The dead pup was first
The pup was

01LA84
11 April 1984
11 April 1984
Female

Pup, perinatal
TT00

observed at 1655,
on the midbeach

approximately 10 m from the water’'s edge and the mother was asleep on

the wet sand.

External description:

attached to the

tightly wrapped around the pup'’s upper torso, neck, and head.
was a small tear in the portion of the sac covering the mouth.
cloudy and barely open.

anus.

Measurements:
1.
2,
3.

Internal:
whitish fluid.

present in the pericardial cavity.

Samples collected:

No fly larvae or eggs.

No external wounds. Umbi

body. The umbilical cord and am

Fecal pellet partially
Carcass in fresh

Body musculature in good condition.

Liver is decomposing and appears
Lungs do not

No ectoparasites or endopara

Heart Pancreas Adrenals
Lungs Spleen Skeletal: skull
Liver Kidney

Pathology report:

Microscopic:
kidney

lung and liver
pancreas
lymphoid tissue
heart

Diagnosis:
Comments:

— no significant lesions (NSL).
- congestion, acute, passive.

— hemorrhage, focal.

— lymphoid hypoplasia.

— pericardial hemorrhage, acute.

Hemorrhage, serosal, focal.
Cause of death undetermined.

lical cord still
niotic sac were
There
Eyes
extruded from the
condition.

Standard length (dorsal side UP).vececeeeocseescennsanass 91.5 cm
Blnbber thickness' ® 0 2 00000 OO EOOI NP PO ON SO EOPEEERREGEOOCEOIOOIEBRETOLSTS
Axillary girth......."......'...'.'....................‘ 46'2 cm

0.4 cm

Stomach contains
asymmetrical. Blood
float in salt water.

sites found.

Others — NSL.
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Appendix F.—-Continued.

I.

II,

- II1I,

Iv.

Necropsy No,: 02LA84
Date of death: 5-6 July 1984
Date of necropsy: 6 July 1984
Sex: Female

Size class: Adult
Identificati No,: T32F

Circumstances of death: Female T32F was observed alive on the beach
accompanied by an adult male for several days prior to 5 July. She
had numerous small gaping wounds through the skin of her midback.

On 5 July, the adult female was sighted 5 m from shore accompanied
by an adult male, and it is very possible that she was already dead.
On 6 July, the carcass was observed floating in the wave wash
accompanied by an adult male (bleach No. P33).

External description: Numerous small gaping wounds through the skin
of the midback. The carcass was extremely bloated; the eyes bulged
and loops of intestine protruded from the right side of the dorsal
injury. Pelage slipped in the vicinity of the fore and hind
flippers. Bloody fluids leached into the water surrounding the
carcass.

v Measurements:

1. Curvilinear length (dorsal side UP)..cevecesrececeeess254.0 cm
2. Blubber thickness (midventral).....ceeeeececeecaceeseaess3.8 cm

Internal: Heavy fat layer throughout body. Stomach empty except for
parasitic worms. Organs distinguishable anterior to the dorsal
injury. However, posterior to the wound, particularly on the right
side, the tissue and organs were severely decomposed into a
homogeneous mass of a different color from the organs anterior to

the wound. No sign of pregnancy was revealed.

- Samples collected: Organ samples were not taken due to the advanced

state of deterioration of the carcass.

Endoparasites Skeletal: skull
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Appendix F.——Continued.

II.

I1I.

Necr No,: O3LA84
Date of death: Estimated 1-2 months
before necropsy

Date of necropsy: 25 October 1984
Sex: Male

Size ¢class: Adult
Ydentification No,: Unknown

Circumstances of death: The dead seal was found lying on the sand

on the midbeach, approximately 1 m from the vegetation line, and
was half buried in the sand.

External description: No external marks or woﬁnds visible. The
carcass was mummified.

Measurements: Measurements were not taken because carcass was not
intact.

Internal: Internal examination did not yield any information due to
the mummified condition of the carcass.

Samples collected: Organ and parasitic samples were not taken due
to the mummified condition of the carcass.

Skeletal: skull, baculum
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Appendix G.~—Monk seal injuries at Laysan Island, 1984 (A = adult, S

subadult, J =

juvenile, W = weaned pup, PW = prematurely weaned pup, F = female, M = male, U = sex
unknown, P = probable cause, K = known cause, ID = identification).
Field Date Size
No. 1984 class Sex ID Description of initial injury P or K Cause
1 3/30 A F T15F 4 ventral lacerations through P Reef—-debris
skin, largest 5 cm
4 "3/31 A M Bleach 2 lateral abrasions, both P Reef-debris
No. POO 2 cm long
2 4/07 A F T17F 2 ventral lacerations through P Reef-debris
skin, both 10 cm
31 4/04 S F - Numerous dorsal gaping wounds K Adult male
through blubber, largest
10 x 15 cm
5 4/14 A U - Lateral gaping wound through P Shark
fat, 2 x 15 cm
6 4/16 | | F TT04 Several head lacerations P Seal
through skin, largest 6 cm
7 4/25 W F TI08 Dorsal puncture P Adult male
8 4/30 A F T14F 2 dorsal punctures into the P Shark
blubber, 1 ventral laceration
92 5/02 A F T26F 5 dorsal gaping wounds through P Adult male
through fat 10 x 15 cm
108 5/04 s M - Numerous dorsal gaping wounds K Adult male
into muscle, largest 5 x 10 cm
11 5/10 A F  T34F? Lateral laceration through' P Reef—debris
skin, 10 om
- 5/16 PW F DIT32 Dorsal abrasions and welts K Adult male
12 5/18 A F TO1F 3 dorsal gaping wounds P Adult male
: through fat (old scars :
reopened) 2 x 6, 2 x 5,
2 x 3 cm
134 5/28 J F TP48 Dorsal gaping wound through P Adult male

skin, 2 cm diameter
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Appendix G.——Continued. h
Field Date Size
No. 1984 class Sex ID Description of initial injury P or K Cause
14 5/29 v F TI28 Dorsal gaping ﬁound through P Adult male

skin, 2 cm diameter

15 6/01 A F TO6F Dorsal gaping wound into P Adult male
blubber, 2 areas into
muscle, 20 x 45 cm

16 6/13 A F  T34F Numerous dorsal gaping wounds ) Adult male
into fat largest 5 x 10 cm :

17 6/16 J F TP48 Lateral laceration through P Reef-debris
skin, 15 cm, 2 abcesses

18 7/07 v M TTS56 Numerouns dorsal gaping wounds P Adult male
through skin, largest
3 x 10 cm

20 10/23 A F TO4F Ventral puncture P Shark

21 10/25 J M TA13 Dorsal abscess 8 cm diameter P Adult male

22  10/26 ¥ . M TT36 Dorsal gaping wound through P Adult male

skin, 8 x 10 cm

1last sighting of seal on 4 April, probable mortality.
2Mobbed on 13 May, received additional dorsal gaping wounds through skin.
3Last sighting of seal on 5 May, probable mortality,

4Abscess formed by 16 June.




37

Appendix H,——Adult male mobbings and single aggressive male incidents
observed on Laysan Island, 1984, Some prolonged adult male harassments of
immature seals and nursing female-pup pairs are also included but should be
viewed as a minimum number reflecting the more intense incidents observed.
(Size: A = adult, S = Subadult, J = Juvenile, W = weaned pup, P = nursing
pup; Sex: M = male, F = female; Type: M = mobbing, S = single aggressive
adult male incident, H = harassment; Beach position: 0 = in tRe water, 1 =
on wet sand, 2 = on the midbeach, ID = identification.)

Time Initial Subject Number Type of
Field Date —_— beach of adult inter-
No. 1984 Sector Begin End position Size Sex ID males action

1 4/04 19 0946 >1444 0 S F TP86? 1 s
2 4/23 01 0755 0808 0 3 M TP38 1 :
3 4/23 20 1230 _— 0 W M TT10 1 H
4 4/28 05 1143 1330 0 S F T44F 1 H
5a  5/04 20 1621 1900 1 S M T12M 1 )
5b 5/05 01 0913 1755 0 S M Ti12M 6+ M
6 5/08 02 0920 0935 0 3 F TA22 2 H
7 5/08 08 1305 1339 0 A F T12F 1 H

P M TT36
8 5/13 01 0920 1116 1 A F T26F 5+ M
9 5/16 02 0918 0930 0 W F “TT32 1 S
10 5/18 17 1000 —_— 2 J M TA23 1 i
11 5/22 20 — _— - A F TY17 2 "
P M TT38
12 5/23 06 1044 1127 1 A F T27F 1 "
P M TT40

13 5/24 17 1015 1053 0 7 M TP50 1 H

14  5/25 082 1737 1757 0 s F - 1 H

15  6/03 -—- _— —_— - W | S 1 H

16 6/05 02 0848 0852 0 W F TT32 1 H

W F TT42
W M TT14
W M TT34
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Appendix XI.——Interatoll movements of monk seals to and from Laysan Island,
observed during 1984 (A = adult, S = subadult, J = juvenile, M = male, F =
female, FFS = French Frigate Shoals).

~

Emigration from Immigration to
Size
Seal and Date Date
ID sex Location 1last seen Location first seen Notes
Y1562 AF Laysan 06/27/83  FFS 05/16/84  Pupped on FFS,
FFS 04/28/84 Laysan 06/13/84 molted and re-marked
. on Laysan
GA59 AF Lisianski 07/24/83 Laysan 03/30/84 Pupped on Laysan, not
seen on Laysan post—
weaning (see text)
GS45  SM Lisianski 08/07/83 Laysan 04/01/84  Molted and re-marked
on Laysan
GJ31  SF Lisianski 07/26/83 Laysan  04/12/84 Molted and re-marked
on Laysan
GA10* AF Lisianski 08/06/83 Laysan 04/13/84  Molted and re-marked
. on Laysan !

T57F% AF Lisianski 07/28/83 Laysan 04/16/84 Molted and re-marked
on Laysan

GS334 SM FFS 10/31/83 Laysan 04/18/84 Molted and re-marked
on Laysan

TO8Fs AF Lisianski 07/24/83 Laysan 04/20/84 Molted and re-marked

Laysan 06/15/84 Lisianski 08/01/84 on Laysan
G130 AF Lisianski 07/30/83 Laysan 04/28/84 Molted and re-marked
on Laysan
TA34 JIM Laysan 07/21/83 Lisianski 07/03/84 $Laysan 1983 pup tags:
A34(LT), A33(RT)
TY63 © SM Laysan 06/14/84 FFS - 08/21/84 No postmolt mark
6055 JF Lisianski 07/23/84 Laysan 08/02/84 $Lisianski 1983 pup

tags: A55(LG), AS56(RG)

G027 JF Lisianski 07/31/84 Laysan 10/25/84 ¢Lisianski 1982 pup
tags: 027(LG), 028(RG)

tAdult female Y156 was identified and pupped at FFS in 1982 (Fairaizl, G.
W., 1984, Intra-atoll resightings of the Hawaiian monk seal Monachus schauins—
landi at French Frigate Shoals, 1 January 1983-31 August 1983. Southwest Fish.
Cent. Honolulu Lab., Natl.,, Mar. Fish. Serv., NOAA, Honolulw, HI 96812, Admin.

Rep. B-84-3C, 27 p.) and was identified and bleached on Laysan Island in 1983
(text footmote 2).

3Adult female GALO was not present on Lisianski Island in 1982 when the
entire population was identified (Stone 1984). She emigrated from an unknown

location and was first observed and bleached on Lisianski in 1983 (Johanos and
Kam 1986).

SAdult female T57F was bleached on Laysan Island in 1983 (text footnote 2)
and moved to Lisianski Island later that year (Johanos and Kam 1986).

*Subadult male GS33 was bleached on Lisianski in 1982 (Stone 1984) and
observed and rebleached postmolt on Laysan Island in 1983 (text footnote 2)
before immigrating to FFS in the fall of 1983,

$Adult female TOSF was identified on Laysan Island in 1982 (text footnote

5) before being identified and bleached on Lisianski Island Later in 1982 (Stone
1984). :

‘Letters in parentheses indicate tag position and color, and are not part
of the tag number (L = left, R = right, G = green, T = tan),
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